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Abstract and Introduction
Abstract

Objective Our objective was to assess the safety, feasibility, and effects of the standardized 8-week mindfulness-based stress reduction (MBSR)
course in adults with migraines.

Background Stress is a well-known trigger for headaches. Research supports the general benefits of mind/body interventions for migraines, but
there are few rigorous studies supporting the use of specific standardized interventions. MBSR is a standardized 8-week mind/body intervention that
teaches mindfulness meditation/yoga. Preliminary research has shown MBSR to be effective for chronic pain syndromes, but it has not been
evaluated for migraines.

Methods We conducted a randomized controlled trial with 19 episodic migraineurs randomized to either MBSR (n = 10) or usual care (n = 9). Our
primary outcome was change in migraine frequency from baseline to initial follow-up. Secondary outcomes included change in headache severity,
duration, self-efficacy, perceived stress, migraine-related disability/impact, anxiety, depression, mindfulness, and quality of life from baseline to initial
follow-up.

Results MBSR was safe (no adverse events), with 0% dropout and excellent adherence (daily meditation average: 34 ± 11 minutes, range 16-50
minutes/day). Median class attendance from 9 classes (including retreat day) was 8 (range [3, 9]); average class attendance was 6.7 ± 2.5. MBSR
participants had 1.4 fewer migraines/month (MBSR: 3.5 to 1.0 vs control: 1.2 to 0 migraines/month, 95% confidence interval CI [−4.6, 1.8], P = .38),
an effect that did not reach statistical significance in this pilot sample. Headaches were less severe, although not significantly so (−1.3
points/headache on 0–10 scale, [−2.3, 0.09], P = .053) and shorter (−2.9 hours/headache, [−4.6, −0.02], P = .043) vs control. Migraine Disability
Assessment and Headache Impact Test-6 dropped in MBSR vs control (−12.6, [−22.0, −1.0], P = .017 and −4.8, [−11.0, −1.0], P = .043, respectively).
Self-efficacy and mindfulness improved in MBSR vs control (13.2 [1.0, 30.0], P = .035 and 13.1 [3.0, 26.0], P = .035 respectively).

Conclusions MBSR is safe and feasible for adults with migraines. Although the small sample size of this pilot trial did not provide power to detect
statistically significant changes in migraine frequency or severity, secondary outcomes demonstrated this intervention had a beneficial effect on
headache duration, disability, self-efficacy, and mindfulness. Future studies with larger sample sizes are warranted to further evaluate this
intervention for adults with migraines. This study was prospectively registered (ClinicalTrials.gov identifier NCT01545466).

Introduction

Traditionally, medications are first-line treatment for migraine therapy. However, only about half of migraineurs have clinically meaningful responses
to preventive drug treatments, more than 10% discontinue due to adverse events,[1] and half report dissatisfaction with their current treatment
strategies.[2] When preventive treatments are ineffective, migraineurs may overuse symptomatic relief medications with a consequent worsening of
their headache burden. Excessive use of abortive medications can cause the challenging and often refractory condition of medication overuse
headache (MOH). These shortcomings of existing treatment options substantiate the great need for additional migraine treatment strategies.

Non-pharmacological options are believed to have few serious side effects, can be used concurrently with medications or when medication use must
be limited or avoided due to side effects or contraindications, and reduce overall medication reliance and the possibility of MOH. Such therapies may
be more congruent with patients' beliefs about health and life,[3] can be taken concurrently with pharmacological therapies, and may have therapeutic
effects on other factors contributing to headache burden such as stress or anxiety.[4] Stress is widely believed to be a significant trigger for
headaches.[5–10] The US Headache Consortium's treatment guidelines for prevention of migraines recommends the behavioral interventions of
electromyographic biofeedback, relaxation training, thermal biofeedback combined with relaxation training, and cognitive behavioral therapy with
Grade A evidence (based on evidence from 39 controlled trials).[11]

In addition to these evidence-based behavioral interventions, many patients are using less-well researched non-pharmacological options such as
complementary and alternative medicine (CAM) modalities in the treatment of headache.[12] Approximately half of US adults with migraines report
using CAM, especially mind/body therapies such as meditation and yoga.[13] Many view CAM therapies as more helpful than conventional headache
treatment.[14] Both the evidenced-based behavioral interventions and CAM interventions may have many similar active ingredients (such as
relaxation and stress management), and mindfulness meditation has the distinct purpose of teaching individuals how to maintain focus on a stimulus
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while simultaneously allowing intruding thoughts/feelings to be acknowledged but not judged. Mindfulness-based stress reduction (MBSR) is a
mind/body intervention that follows a standardized 8-week protocol involving group instruction by certified instructors.[15] It teaches mindfulness
meditation and yoga, and daily assignments are used to build each participant's mindfulness practice. MBSR research has demonstrated measurable
neurological changes post-intervention.[16–18] In addition, mindfulness meditation has been shown to differentially impact other non-headache-
related outcomes and neurological changes compared to relaxation training, stress management training, and cognitive behavioral therapy.[19–22]

Despite the high prevalence of use of such CAM therapies in the general population and in those with headaches and the distinct impact of such
therapies compared to previously researched behavioral interventions for headaches, to our knowledge no studies have been done to evaluate the
effectiveness of a standardized CAM intervention for headaches.

Although there is evidence supporting mindfulness-based interventions for chronic pain,[23–25] and evidence showing that meditation significantly
reduces pain in experimental settings,[26,27] and various forms of meditation may impact migraines,[28] there are no studies evaluating mindfulness
meditation specifically for migraines. If MBSR, a standardized mind/body intervention, offers benefits to migraine patients, it could be easily used and
recommended in the treatment of migraines. Once patients are trained in the techniques, they can use MBSR anywhere and at any time, potentially
to prevent as well as abort headaches.

For these reasons, we conducted a randomized controlled study with the objective of assessing the safety, feasibility, and effect of MBSR in
migraineurs vs usual care. Our hypotheses were: (1) MBSR is feasible and safe in migraineurs; (2) MBSR will decrease migraine frequency, severity,
and duration; and (3) the MBSR group will demonstrate trends toward improved quality of life and self-efficacy and less depression, anxiety, and
migraine-related disability.

Methods
Study Population

See the Figure for research design. In this single-site study, we recruited migraine patients via flyers, referrals, and medical records from
January-March 2012 from Brigham and Women's Hospital, primarily through the John R. Graham Headache Center, a tertiary care academic
headache center in Boston, MA. Potential participants were evaluated via an initial telephone screen and, if deemed potentially eligible, were
subsequently evaluated at an in-person visit by a neurology headache specialist (REW or RB) who assessed whether they met criteria for inclusion
in the study. Participants then deemed eligible to participate in the study maintained a paper headache log for a 28-day run-in period. Both the
Guidelines for Controlled Trials of Drugs in Migraine[29] and the Guidelines for Trials of Behavioral Treatments for Recurrent Headache[30]

recommend a 1-month baseline period. This log was then reviewed by the headache experts to confirm eligibility for the study. The study was
approved by the Brigham and Women's human subjects' research review board. Each participant signed a written informed consent document. This
study was prospectively registered (ClinicalTrials.gov identifier NCT01545466).
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Figure.
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CONSORT Flow Diagram: Flow of participants through trial; *Mindfulness Based Stress Reduction (MBSR), 8-weekly group classes plus retreat day
taught by trained instructor.

Inclusion criteria included: diagnosis of migraine with or without aura (according to the International Classification of Headache Disorders-II);[31] 4–14
migraine days/month; ≥one year history of migraines; ≥18 years old; able and willing to attend weekly sessions and willing to participate in daily
mindfulness assignments of up to 30–45 minutes/day; agreeable to participate and to be randomized to either group; fluent in English; and in good
general health with no additional diseases expected to interfere with the study. Exclusion criteria included: current regular meditation/yoga practice;
major systemic illness or unstable medical/psychiatric condition (eg, suicide risk) requiring immediate treatment or that could compromise protocol
adherence; medication overuse headache, (according to the International Classification of Headache Disorders-II);[31] current/planned pregnancy or
breastfeeding; new prophylactic migraine medicine started within 4 weeks of the screening visit; unwilling to maintain stable migraine medication
dosages; and failure to complete baseline headache logs.

Study Design

This study was a prospective, randomized (1:1) clinical trial to evaluate if an 8-week MBSR program is superior to usual care. Participants were
allowed to continue taking their prophylactic and abortive medications as usual, and were asked to not change dosages for the duration of the trial.
As seen in 's baseline characteristics of the study participants, 89% of those in the control group were being treated with daily prophylactic
medications, which were allowed to be continued for the duration of the trial. All participants (100% of intervention and 100% of the control group)
were already taking abortive headache medications, and they were allowed to continue these for the duration of the trial. Patients randomized to
maintain usual care were offered MBSR at the conclusion of the study and were asked not to start a yoga or meditation class on their own in the
meantime. Thus, participants in the control group were able to continue in their usual care during the duration of the study but were also offered the
intervention as a courtesy at the conclusion of the study. In an attempt to blind the control group, participants were told there were two start times for
the MBSR course, with randomization to either date. The group randomized to the later date was the control group, continuing usual care during the
interim. Treatment assignments were generated using permuted block randomization with randomly varying block size and sealed in numbered,
opaque envelopes. Given the low risk potential for this study, a full data and safety monitoring board was not required.

Table 1.  Baseline Characteristics of Study Participants

Baseline Characteristic Intervention n = 10 Control n = 9

Demographics

   Age (y); mean (SD) 45.9 (17) 45.2 (12)

   Gender   

      Female, n (%) 9 (90) 8 (89)

      Male, n (%) 1 (10) 1 (11)

   Race   

      White, n (%) 9 (90) 8 (90)

      Black, n (%) 1 (10) 1 (10)

   Education   

      ≤High school, n (%) 1 (10) 0

      College, n (%) 4 (40) 6 (67)

      Graduate degree, n (%) 5 (50) 3 (33)

Headache features

   Years with migraines, mean (SD) 26 (19) 30 (13)

Headache days during 28 day baseline, median, (25th%, 75th%) 10 (8, 12) 12 (10, 14)

   Treating with daily prophylactic medication, n (%) 8 (80) 8 (89)
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   Treating with abortive headache medication, n (%) 10 (100) 9 (100)

HIT-6 at baseline, median, (25th%, 75th%) 63 (55, 71) 63 (61, 70)

MIDAS at baseline, median, (25th%, 75th%) 17 (0, 19) 11 (5, 16)

   Menses felt to be migraine trigger (by self-report), n (%) 5 (50) 6 (67)

   Stress felt to be migraine trigger (by self-report), n (%) 6 (60) 7 (78)

Referral source

   Graham headache center provider, n (%) 7 (70) 6 (67)

   Other headache provider, n (%) 1 (10) 2 (22)

   Flyer, n (%) 2 (20) 1 (11)

MBSR Intervention

The standardized MBSR class met for 8-weekly 2-hour sessions, plus one "mindfulness retreat day" (6 hours) led by a trained instructor (RHP) who
followed the structured MBSR protocol created by Dr. Jon Kabat-Zinn.[15] The protocol for this entire course (the 8-weekly classes plus the retreat
day) was identical to the Kabat-Zinn protocol, without modifications for migraineurs. The original MBSR protocol was created to be provided in a
group setting, as was done with this course. The instructor has been fully trained in MBSR by the Center for Mindfulness in Medicine, Health Care,
and Society at the University of Massachusetts Medical School, where Dr. Jon Kabat Zinn created and developed this intervention. In addition, the
instructor has had 5 years of supervised MBSR group leadership training under the Center for Mindfulness' staff. The intervention is based on
systematic and intensive training in mindfulness meditation and mindful hatha yoga in the context of mind/body medicine. The theoretical
underpinnings of mind/body medicine were taught throughout the course with interactive discussions and experiential practice. Mindfulness, defined
as non-judgmental moment-to-moment awareness, was cultivated through mindful eating, mindful breathing with sitting and walking meditation, body
scan (sequential mindful attention to different body parts) and mindful movement (yoga). Weekly course content is described extensively in Kabat-
Zinn's book,[15] but briefly the first class begins with mindfulness of breathing, mindful eating, and the body scan, and subsequent classes build on
these practices and slowly add in the other meditative practices. The all-day retreat includes elements of all the mindfulness practices. The instructor
also gives information about stress and stress relief during the fourth class. During each class, participants can share their experiences of the
practice of mindfulness with other students. A central theme of the course involves teaching participants to use the MBSR skills as a means to
reduce the negative effects of stress reactivity and to develop more effective ways of responding positively and proactively in stressful situations and
experiences. Specifically, by repeatedly bringing attention back to the natural rhythm of the breath, participants are encouraged to build their capacity
to attend to physical and mental percepts. In addition to learning and practicing the formal practices of mindfulness meditation, participants are
advised to incorporate mindfulness into their daily lives so that routine activities (brushing teeth, taking a shower, washing dishes, etc) can become a
meditative practice. The ultimate goal is for patients to build their mindfulness practice and MBSR skills to develop a more flexible capacity to utilize
mindfulness in a variety of everyday situations. During all classes, chairs were provided for seated exercises and mats were provided for the yoga. In
addition to practicing during class, each participant was given the same standard guided audio recordings and encouraged to practice at home to
build their daily mindfulness practice for 45 minutes per day, at least 5 additional days per week. Compliance was monitored through class
attendance and by daily logs of home practice.

Outcome Measures

The primary outcome was change in migraine frequency (number of migraines/month [28 days]) from baseline to initial follow-up (immediately after
MBSR ended). Secondary outcomes included: change in headache severity, duration, self-efficacy, perceived stress, migraine-related
disability/impact, anxiety, depression, mindfulness, and quality of life from baseline to initial follow-up. We also explored results from baseline to final
follow-up (a month after MBSR ended).

We tracked recruitment and enrollment rates, class attendance, daily logs of home practice and adverse events. Participants maintained daily paper
headache logs from the initial baseline screening period to the final follow-up to record the number of headache days/month, severity of each
headache (0–10 scale, 0 being no pain and 10 being severe pain), duration (in minutes), and medicines taken. At all 3 study visits, all participants
completed a battery of standardized, validated instruments. Headache-related disability was measured with the Headache Impact Test-6 (HIT-6)[32]

and the 1-month (rather than 3 months) Migraine Disability Assessment (MIDAS).[33] Quality of life was measured with the Migraine Specific Quality
of Life Questionnaire, version 2.1.[34] Depression was assessed with the PRIME-MD Patient Health Questionnaire-depression module (PHQ-9).[35]

Anxiety was measured with the State Trait Anxiety Inventory.[36] Stress was measured with the perceived stress scale-10.[37] Mindfulness was
measured with the Five Facet Mindfulness Questionnaire.[38] Self-efficacy was measured with the Headache Management Self-Efficacy Scale.[39]
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Study data were collected and managed using the Research Electronic Data Capture system (REDCap) hosted at Brigham and Women's
Hospital.[40] REDCap is a secure, web-based application designed to support data capture for research studies, providing: (1) an intuitive interface
for validated data entry; (2) audit trails for tracking data manipulation and export procedures; (3) automated export procedures for seamless data
downloads to common statistical packages; and (4) procedures for importing data from external sources.

Sample Size

We estimated standard deviations for these analyses based on a previous study of yoga for migraines.[41] Allowing for 10% loss due to dropouts, a
sample size of 34 would provide 80% power to detect between-group differences of about 3 fewer migraines/month, approximately half the effect size
in the yoga study. Time constraints unrelated to the feasibility of the study (eg, REW's relocation) limited recruitment to 3 months and decreased our
ability to reach our target sample size.

Statistical Analyses

Descriptive statistics were used to analyze adherence and baseline characteristics. For the purposes of determining whether potential subjects were
eligible for the trial, once subjects were confirmed to have migraine, baseline headaches were considered to be migraines. For all final analyses,
migraines were more precisely defined as those headaches that were >4 hours long with a severity of 6–10, based on patient diary information.
Mann-Whitney U-tests were performed to compare changes from baseline to follow-up in the intervention vs control group and for any change scores
that violated parametric assumptions, the 95% CI was produced with the Hodges-Lehman estimate. To estimate effect sizes for variables that
satisfied parametric assumptions, we ran independent t-tests on the change scores and report the differential change and 95% confidence intervals
(CI). Given that headache characteristics were analyzed over 28 days, "baseline" reflects the 28-day period before the intervention, "initial follow-up"
reflects the last 28-day period of the intervention, and "final follow-up" reflects the 28-day period after the intervention ended. For the standardized
instruments, "baseline," "initial follow-up," and "final follow-up" reflect the time points of each assessment. All analyses were blinded and performed
on an intention-to-treat basis using IBM SPSS Statistics 21 (IBM Corporation, Armonk, NY, USA). Although statistical inferences are conducted, this
effort is a pilot study, and efforts are made to report and interpret effect sizes throughout. Where appropriate, all testing was 2-tailed with P < .05.

Results

Nineteen migraineurs were randomized to either MBSR (n = 10) or usual care (n = 9) (see Figure) and results were analyzed intention-to-treat.
Baseline characteristics of participants are shown in . MBSR was safe (no adverse events), with 0% dropout and excellent adherence (daily
meditation average: 34 ± 11 minutes (range 16–50 minutes/day). Median class attendance from 9 classes (including retreat day) was 8 (range [3, 9]);
average class attendance was 6.7 ± 2.5. Most participants in the trial were referred by Headache clinicians at the Graham Headache Center (70% in
MBSR group, 67% in control group) or by another headache provider (10% in MBSR group, 22% in control group); very few learned of the study via
flyer (20% in MBSR group and 11% in control group), see . summarizes changes for headache characteristics. Despite inadequate power due to
small sample size, from baseline to initial follow-up, compared to control, MBSR participants had 1.4 fewer migraines/month (3.5 to 1.0
migraines/month in MBSR vs 1.2 to 0 migraines/month in control, 95% confidence interval CI [−4.6, 1.8], P = .38). The severity and duration of all
headaches decreased in the MBSR group (−1.3 points/headache on 0–10 scale [−2.3, 0.09], P = .053, which did not reach statistical significance,
and 2.9 fewer hours per headache [−4.6, −0.02], P = .043). summarizes changes for standardized instruments. Disability decreased in MBSR vs
control on HIT-6 (−4.8, [−11.0, −1.0], P = .043) and 1-month MIDAS (−12.6 [−22.0, −1.0], P = .017). Lower HIT-6 and MIDAS scores reflect less
headache impact and disability, and a change of 2.3 points on HIT-6 reflects the minimum important difference that reflects meaningful clinical
change.[42] Self-efficacy and mindfulness also increased (+13.2 [1.0, 30.0], P = .035 and +13.1 [3.0, 26.0], P = .035, respectively). The effect sizes
for migraine-specific quality of life, anxiety, and perceived stress also showed improvement. Effect sizes persisted in all outcomes at final follow-up.

Table 1.  Baseline Characteristics of Study Participants

Baseline Characteristic Intervention n = 10 Control n = 9

Demographics

   Age (y); mean (SD) 45.9 (17) 45.2 (12)

   Gender   

      Female, n (%) 9 (90) 8 (89)

      Male, n (%) 1 (10) 1 (11)

   Race   
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      White, n (%) 9 (90) 8 (90)

      Black, n (%) 1 (10) 1 (10)

   Education   

      ≤High school, n (%) 1 (10) 0

      College, n (%) 4 (40) 6 (67)

      Graduate degree, n (%) 5 (50) 3 (33)

Headache features

   Years with migraines, mean (SD) 26 (19) 30 (13)

Headache days during 28 day baseline, median, (25th%, 75th%) 10 (8, 12) 12 (10, 14)

   Treating with daily prophylactic medication, n (%) 8 (80) 8 (89)

   Treating with abortive headache medication, n (%) 10 (100) 9 (100)

HIT-6 at baseline, median, (25th%, 75th%) 63 (55, 71) 63 (61, 70)

MIDAS at baseline, median, (25th%, 75th%) 17 (0, 19) 11 (5, 16)

   Menses felt to be migraine trigger (by self-report), n (%) 5 (50) 6 (67)

   Stress felt to be migraine trigger (by self-report), n (%) 6 (60) 7 (78)

Referral source

   Graham headache center provider, n (%) 7 (70) 6 (67)

   Other headache provider, n (%) 1 (10) 2 (22)

   Flyer, n (%) 2 (20) 1 (11)

Table 1.  Baseline Characteristics of Study Participants

Baseline Characteristic Intervention n = 10 Control n = 9

Demographics

   Age (y); mean (SD) 45.9 (17) 45.2 (12)

   Gender   

      Female, n (%) 9 (90) 8 (89)

      Male, n (%) 1 (10) 1 (11)

   Race   

      White, n (%) 9 (90) 8 (90)

      Black, n (%) 1 (10) 1 (10)

   Education   

      ≤High school, n (%) 1 (10) 0

      College, n (%) 4 (40) 6 (67)

      Graduate degree, n (%) 5 (50) 3 (33)

Headache features

   Years with migraines, mean (SD) 26 (19) 30 (13)
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Headache days during 28 day baseline, median, (25th%, 75th%) 10 (8, 12) 12 (10, 14)

   Treating with daily prophylactic medication, n (%) 8 (80) 8 (89)

   Treating with abortive headache medication, n (%) 10 (100) 9 (100)

HIT-6 at baseline, median, (25th%, 75th%) 63 (55, 71) 63 (61, 70)

MIDAS at baseline, median, (25th%, 75th%) 17 (0, 19) 11 (5, 16)

   Menses felt to be migraine trigger (by self-report), n (%) 5 (50) 6 (67)

   Stress felt to be migraine trigger (by self-report), n (%) 6 (60) 7 (78)

Referral source

   Graham headache center provider, n (%) 7 (70) 6 (67)

   Other headache provider, n (%) 1 (10) 2 (22)

   Flyer, n (%) 2 (20) 1 (11)

Table 2.  Changes in Headaches in MBSR vs Control Group

Headache
Characteristic

Group

Baseline‡
Median
(25th%,
75th%)

Initial
Follow-up§,

Median (25th%,
75th%)

Final
Follow-up¶,

Median (25th%,
75th%)

Difference in Change
Score from Baseline‡ to

Initial Follow-up§, Median
[95% CI];P Value

Difference in Change
Score from Baseline‡ to

Final Follow-up¶,
Median [95% CI];P Value

Migraine
frequency/month†

MBSR 3.5 (1.9, 6.1) 1.0 (0, 3.8) 1.8 (0, 3.7) Change:−1.4 [−4.6, 1.8]; P
= .38

Change: −1.0 [−5.2, 3.3]
P = .63

Control 1.2 (0.7, 2.2) 0 (0, 1.5) 1.9 (0, 4.4)

Headache
frequency/month

MBSR 9.9 (8.4, 11.8) 9.0 (5.0, 12.8) 9.0 (5.4, 14.9) Change: +1.9 [−1.5, 5.4];
P = .14

Change: +2.2 [−1.1, 5.4]
P = .22

Control
12.3 (9.5,
13.5)

10.0 (5.5, 12.0) 7.7 (5.9, 12.1)

Headache severity
(0–10 scale)

MBSR 4.4 (3.8, 5.3) 3.2 (2.6, 3.9) 3.3 (2.9, 4.8) Change: −1.3 [−2.3, 0.09]
P = .053

Change: −1.4 [−2.7,
−0.03] P = .66

Control 4.8 (4.0, 5.8) 5.2 (3.8, 5.9) 4.8 (4.5, 6.5)

Headache duration
(hours)

MBSR 5.1 (3.5, 9.9) 2.9 (1.8, 5.8) 3.6 (2.2, 6.4) Change: −2.9 [−4.6,
−0.02] P = .043

Change: −2.2 [−5.9, 1.4]
P = .19

Control 6.4 (5.0, 9.2) 6.1 (4.2, 9.3) 6.1 (4.1, 9.0)

†Primary outcome.

‡Baseline reflects results from the baseline 28 day period before the intervention.

§Initial follow-up reflects results from the last 28 day period of the intervention.

¶Final follow-up reflects results from the 28 day period after intervention ended.

Table 3.  Changes in Standardized Instruments in MBSR vs Control Group

Standardized
Instrument

Group

Baselinea

Median
(25th%,
75th%)

Initial
Follow-upb,

Median (25th%,
75th%)

Final
Follow-upc,

Median (25th%,
75th%)

Difference in Change
Score From Baselinea to

Initial Follow-upb,
Median [95% CI];P Value

Difference in Change
Score From Baselinea to
Final Follow-upc, Median

[95% CI];P Value

Headache Impact
Test-6 (HIT-6)d

MBSR
62.5 (55.3,
70.5)

57.5 (52.3, 62.5) 60.0 (53.8, 62.0)
Change: −4.8e [−11.0,
−1.0]; P = .043

Change: −4.1e [−9.0,
−1.0]; P = .022
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Control
63.0 (61.0,
70.0)

64.0 (61.0, 66.5) 63.0 (61.0, 67.5)

Migraine Disability
Assessment
(MIDAS)f

MBSR 17.0 (0, 18.5) 4.5 (2.0, 8.8) 6.5 (1.8, 10.0) Change: −12.6 [−22.0,
−1.0]; P = .017

Change: −7.7 [−16.1,
0.7]; P = .072

Control 11 (4.5, 16.0) 14.0 (10.0, 20.0) 11.0 (5.5, 14.5)

Headache
Management Self
Efficacyg

MBSR
111.5 (100.8,
138.0)

124.0 (103.5,
145.3)

123.0 (104.8,
136.0)

Change: 13.2 [1.0, 30.0];
P = .035

Change: 13.9[ −0.1,
27.8]; P = .060

Control
128 (92.5,
139.5)

117 (95.5, 131.0)
116.0 (97.0,
139.5)

Five Factor
Mindfulnessh MBSR

142.0 (133.3,
154.3)

150 (134.8,
163.5)

157.5 (135.3,
170.8)

Change: 13.1 [3.0, 26.0];
P = .035

Change: 17.3 [1.3, 33.2];
P = .045

Control
150.0 (125.5,
160.0)

141.0 (123.0,
154.0)

138.0, (120.0,
153.8)

Migraine-Specific
Quality of Lifei MBSR

47.0 (30.4,
71.1)

31.5 (25.9, 48.2) 38.1 (27.7, 54.2)
Change: −11.7 [−25.8,
2.4]; P = .12

Change: −7.5 [−19.5,
4.6]; P = .35

Control
46.4 (39.9,
58.3)

45.2 (40.5, 53.6) 45.2 (41.1, 54.8)

Patient Health
Questionnaire-
depression modulej

MBSR 3.0 (0.8, 5.5) 2.0 (0.8, 3.0) 2.5 (0.8, 4.3) Change: 0.6 [−3.8, 5.1]; P
= .77

Change: 1.7 [−3.6, 7.0];
P = .59

Control 4.0 (2.5, 10.0) 4.0 (3.0, 5.0) 4.0 (2.5, 5.5)

State Trait Anxiety
Inventoryk MBSR

71.5 (50.0,
80.5)

59.5 (50.0, 73.8) 57.0 (44.8, 74.5)
Change: −10.3 [−24.5,
3.9]; P = .13

Change: −10.3 [−25.1,
4.5]; P = .10

Control
69.0 (53.0,
80.0)

65.0 (58.0, 85.5) 65.0 (61.5, 79.5)

Perceived Stress
Scale-10l MBSR

16.5 (10.5,
21.3)

13.0 (9.8, 17.0) 12.0 (7.8, 17.5)
Change: −0.6 [−5.2, 3.9];
P = .87

Change: −3.3 [−9.3, 2.8];
P = .27

Control
11.0 (7.5,
22.0)

11.0 (6.0, 20.0) 11.0 (8.0, 20)

aBaseline reflects results from the baseline assessment.

bInitial follow-up reflects results from the follow-up assessment that occurred immediately following the intervention.

cFinal follow-up reflects results from the follow-up assessment that occurred a month after intervention ended.

dHeadache Impact Test-6 (HIT-6), Range 36–78; 60+: severe impact; 56–59: substantial impact.

eA change of 2.3 points on HIT-6 reflects the minimum important difference that reflects meaningful clinical change.42

fMigraine Disability Assessment (MIDAS), 1-month, range: 0–5 (minimal), 6–10 (mild), 11–20 (moderate), >21 (severe).

gHeadache Management Self Efficacy scale, Range 0–175, higher score reflects more self-efficacy.

hFive Factor Mindfulness scale, Range 0–195; higher score reflects higher mindfulness.

iMigraine-Specific Quality of Life, Scaled 0–100; lower score reflects better QOL.

jPatient Health Questionnaire depression module (PHQ-9): 5 (mild), 10 (mod), 15 (mod severe), 20 (severe).
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kState Trait Anxiety Inventory: Range 20–80; higher score reflects more anxiety.

lPerceived Stress Scale-10: Range 0–40; higher score reflects more perceived stress.

Discussion

This small pilot study suggests that the standardized intervention of MBSR is safe, feasible, and can be done concurrently with pharmacological
treatment. Although the small sample size of this pilot trial did not provide power to detect statistically significant changes in migraine frequency or
severity, secondary outcomes demonstrated this intervention had a beneficial effect on headache duration, disability, self-efficacy, and mindfulness.
Future studies with larger sample sizes are warranted to further evaluate this intervention for adults with migraines.

In a randomized controlled trial of yoga in patients with migraine without aura, yoga resulted in a significant decrease in headache frequency, pain
index, and symptomatic medication usage compared to a self-care group.[41] However, the yoga protocol used was not specified, and participants
were instructed to practice yoga only during the prodromal phase of a headache. Our study adds to the literature by reporting the use of a
standardized protocol (MBSR) that has been used both clinically and in numerous research studies across many conditions.[43,44] Furthermore, the
design of our study tested MBSR as a prophylactic treatment and allowed participants to continue with their customary migraine medications,
increasing the external validity and generalizability of the results.

Our study has several limitations. This study has limitations of all pilot studies (eg, small sample size, etc). This small sample size limited the ability of
randomization to balance groups at baseline, resulting in groups that had baseline differences in headache frequency. A longer run-in period beyond
28 days may have provided less baseline variability of migraine frequency. The inclusion criterion for migraine frequency was based on a patient's
interpretation of their headaches as migraines, while results were analyzed according to diagnostic criteria for migraine. As such, our primary
outcome of migraine was determined by assessing the severity and duration of each individual headache from the headache logs, which did not
account for associated symptoms or treatment medications. Thus, some headaches might have been misclassified. Given that this was a pilot study,
we are primarily interested in effect sizes for outcomes (rather than values of significance from P values) in order to evaluate for trends in this
non-confirmatory trial. In addition, we clearly defined a priori our primary and secondary outcomes, thus we did not correct for multiple comparisons.
Many of the numerous comparisons on secondary outcomes would likely be considered nonsignificant had the P value been adjusted on the
secondary outcomes, although means, variances, and trends would not have changed. Self-reported paper headache logs were used. There was no
active/sham control group; our control group continued in usual care. The intervention of MBSR is a multifaceted intervention that, in addition to
teaching mindfulness, involves a weekly and daily time commitment, social and intellectual engagement, and instructor attention. Since our usual
care control group did not adequately control for these factors, the changes seen in the MBSR group may be reflective of something other or more
than just mindfulness meditation, such as common factors inherent to any group treatment (eg, instructor attention, group support, experience of
universality, etc). Although participants were aware of receiving MBSR, we attempted to blind participants regarding treatment allocation by offering
two dates for MBSR; those randomized to the later date were not told they were the control group. These limitations mean that our results must be
interpreted cautiously, and their generalizability to the broader clinical population of patients with headache is uncertain. Nonetheless, our findings in
this pilot trial support the potential safety, feasibility, and efficacy of a standardized mind/body intervention for migraineurs.

Future Directions

Although this pilot study suggests that the MBSR intervention may have clinically meaningful benefits, our results demonstrate the need for larger
studies with an active control group, longer follow-up periods, and the collection of additional information to determine the mechanism of any effects.
The biological mechanism for any potential efficacy is unknown, and this study demonstrates the need for further research in this area. MBSR may
work by changing how migraineurs interpret pain, or may work through a therapeutic effect on other factors playing a role in headaches, such as
improved emotion regulation, less pain catastrophizing, and increased pain acceptance. As an illustration, the MBSR instructor in this trial noted that
many of the participants commented that, "I'm still having migraines, but I don't react to them as much, and am to be able to continue in my normal
routine." Headaches are often considered to be a physical disorder influenced by psychosocial and environmental stressors,[45] so mind/body
treatments such as MBSR may address these other factors playing a role in headaches. However, these processes are poorly understood and need
further study.
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